Introduction
Natural products have coming from various source materials including terrestrial plants, terrestrial microorganisms, marine organisms, terrestrial vertebrates and invertebrates have importance as they provide an amazing source of new drugs as well as new drug leads and new chemical entities for further drug development (McCurdy & Scully, 2005; Chin et al., 2006) . Morphine, vincristine, codeine, digitoxin, quinine, galantamine and taxol are just some of the typical examples of drugs that have been introduced from natural sources (Heinrich et al., 2004; Balunas & Kinghorn, 2005) . Natural products can be mainly divided into three groups such as primary metabolites, secondary metabolites and high molecular weight polymeric materials (Hanson, 2003) . Primary metabolites including nucleic acids, amino acids, sugars; occur in all cells and play a central role in the metabolism and reproduction of the cells. High molecular weight polymeric materials such as cellulose, lignins and proteins take a part in the cellular structure. Secondary metabolites, small molecules which are not essential for the growth and development of the producing organism have importance because of their biological activities on other organisms. Natural product term refers to any naturally occurring compounds but in most cases mean secondary metabolite (Hanson 2003; Sarker et al., 2005) . Secondary metabolites mainly consist of these following groups: -Terpenoids and steroids -Fatty acid derivatives and polyketides -Alkaloids -Phenylpropanoids -Nonribozomal polypeptides -Enzyme cofactors (McMurry, 2010) .
Isolation of terpenoids and flavonoids by column chromatography

Terpenoids
Terpenoids are the most widespread, chemically interesting groups of secondary metabolites with over 30,000 known compounds including steroids Umlauf, 2004) . Many terpenes have biological activities and are used for the treatment of 14 human diseases. Among the pharmaceuticals, the anticancer drug Taxol® and the antimalarial drug Artimesinin are two of the most renowned terpene-based drugs. Terpenoids and steroids are originated from isoprenoit (C 5 ) units derived from isopentenyl (3-methyl-3-en-1-yl) pyrophosphate. These C 5 units are linked together in a head-to-tail manner. Based on the number of the isoprene units, terpenoids are classified as monoterpenes (C 10 ), sesquiterpenes (C 15 ), diterpenes (C 20 ) , sesterpenes (C 25 ), triterpenes (C 30 ), tetraterpenes (C 40 ) and polyterpenes . Mono and sesquiterpenes are the main constituents of the essential oils. However di-and triterpenoids which are not volatile compounds, generally found in gums and resins. Tetraterpenoids constitute a group of terpenoids called as carotenoids. This group includes carotenes, xanthophylls and carotenoic acids and the most important polyterpenoid is the rubber (Sameeno, 2007; Raaman, 2006) .
Terpenoids are chemically lipid-soluble compounds and they can be extracted with petroleum ether generally. Sesquiterpene lactones, diterpenes, sterols and less polar triterpenoids extraction can be also performed by using benzene, ether and chloroform. Ethyl acetate and acetone extracts contain oxygenated diterpenoids, sterols and triterpenoids. Ethanol, methanol and water led to the extraction of highly oxygenated namely polar triterpenes as well as triterpenoid and sterol glycosides. Total extraction of the material carried out by any polar solvents such as acetone, aqueous methanol (%80) and aqueous ethanol and then re-extraction with hexane, chloroform and ethyl acetate is also leads to successive extraction of terpenoids and sterols (Harborne, 1998; Bhat, 2005) .
Gas-Liquid Chromatography (GLC) is known as the best method for analyses of terpenoids especially mono-and sesquiterpenoids. Isolation of the mono-and sesquiterpenoids is also achieved by preparative GLC currently. Thin layer chromatography (TLC) can be used as another rapid, useful method for terpenoids and sterols detection with concentrated H 2 SO 4 and heating due to all terpenoids and steroids (except carotenoids) are colourless compounds. TLC is also allowing to the isolation of various classes of terpenoids on silica gel and silver nitrate impregnated silica gel coated plates (Harborne, 1998; Bhat, 2005) .
For isolation of various terpenoids especially sesqui-, di-, tri-and tetraterpenoids as well as sterols column chromatography is convenient method. As stationary phase silica gel, alumina, cellulose, sephadex, polyamid are used for the separation of different types of secondary metabolites but of this silica gel is the most extensively used adsorbent for particularly nonpolar and medium polar compounds including terpenoids and sterols. Silver nitrate impregnated silica gel is also provide separation of terpenoids containing unsaturation (Bhat, 2005; Sarker et al., 2006) . Terpenoids are generally alicyclic compounds and isomerism is common. Due to the twisted cyclohexane ring, in chair form, different geometric conformations are possible depending on the substitution around the ring. Therefore, stereochemistry is commonly found in terpenoids. These structural features may cause artifact formation during isolation procedure (Harborne, 1998) .
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derivatives have been isolated from marine organisms and have been found in defense and pheromonal secretions of insects. Monoterpenes have intensely purgent odors and they are the most common volatile compounds in plants responsible for fragrance and flavor. Therefore monoterpenes have a great commercial interest for food industry as well as perfume and fragrance industry (Robbers et al., 1996) . Geraniol, a major component of geranium oil (Pelargunium graveolens) and its isomer, linalool; citral a major constituent of lemon oil, is obtained commercially from lemon grass oil (Cymbopogon flexuosus), menthol is found in the essential oil of the field mint, Mentha arvensis, and possesses useful physiological properties including local anaesthetic and refreshing effects, terpineol and -pinene are found in pine oil (turpentine), camphor, which was isolated from the camphor tree, Cinnamomum camphora are some of the typical examples of monoterpenoids (Hanson, 2003) .
Isolation for mono-as well as sesquiterpenoids the classic procedure is obtaining essential oils by steam distillation. However extraction with non-polar solvents such as petroleum ether, ether and hexane can be preferred due to artifact formation at the raised temperatures (Harborne, 1998) . Adsorbtion chromatography on silica gel is the simplest and most effective method for separation of terpenoids and GLC is used commonly for identification as well as isolation of the monoterpenoids. Column chromatography is also a valid method for fractionation of monoterpenoids. Isocratic elutions with solvents such as pentane, petroleum ether, hexane or gradient elution with mixtures of solvents in increasing polarity leads to successive isolation (Sur, 1991) . Additionally, faster techniques of column chromatography such as flash chromatography may be preferred due to conventional column chromatography for separating procedure is time-consuming and frequently gives poor recovery owing to band tailing (Ikan, 1991) .
The genus Tagetes belongs to the Asteraceae family. Tagetes minuta has essential oil and ocimenone which was reported to have mosquito larvicidal activity is the major constituent of this oil. Separation of the essential oil of T. minuta on silica gel column eluting with Et 2 O resulted in 10 fractions which the first four of these led to the isolation of (Z)--ocimene, dihydrotagetone, (Z)-tagetone (Z)-ocimenone and (E)-ocimenone. Additionally, 3,7-dimethyloct-1-en-6-one, 3,7-dimethyl-5-hydroxyoct-1-en-6-one and 3,7-dimethyloct-1,7-dien-6-one were obtained by rechromatography of fraction V respectively (Garg & Mehta, 1998) . Tagetes patula L. another species from this genus allows to the isolation of acyclic monoterpene glycosides. Methanolic extract of the flowers was separated on silica gel column chromatography using CHCl 3 -MeOH mixtures to yield 2-methyl-6-methylen-2,7-octadiene 1-O--D-glucopyranoside (Garg et al., 1999) .
3,7-dimethyloct-1-en-6-one R=OH 3,7-dimethyl-5-hydroxyoct-1-en-6-one R=H, Δ 7 3,7-dimethyloct-1,7-dien-6-one 2-methyl-6-methylen-2,7-octadiene 1-O--Dglucopyranoside www.intechopen.com
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Artemisia tridentata ssp. vaseyana, Artemisia cana ssp. viscidula and Artemisia tridentata ssp. spiciform led to the isolation of monoterpenoids. For each plant sample, air-dried ground leaves and flower heads were extracted with pentane in soxlet extractor. The extracts were concentrated in vacuo, and vacuum short path distilled to yield yellowish oils. The each oil isolated from A. tridentata ssp. vaseyana, A. cana ssp. viscidula and A. tridentata ssp. spiciformis was separated by flash chromatography on silica gel using 19:1 hexane-EtOAc followed by 4:1 hexane-EtOAc except for the oil isolated from A. tridentata ssp. spiciformis which was flash chromatographed with 9:1 hexane-EtOAc as the second solvent system. A. tridentata ssp. vaseyana essential oil was separated into three major fractions by column chromatography. GC analysis of the first chromatographic fraction indicated the presence of four constituents. Two major compounds were isolated and identified by comparison of spectral data to literature values. The first was 1,8 cineole (eucalyptol) and the second was trans-3-(1-oxo-2-methyl-2-propenyl)-2,2-dimethylcyclopropylmethanol which is thermally unstable and isolated as its GC artifact 2,4-diisopropenyl-5H-furan. The third compound was 2,2-dimethyl-6-isopropenyl-2H-pyran and the fourth was 2,3-dimethyl-6-isopropyl-4H-pyran. Thujone was determined as the major components of the second fraction. In the third fraction sabinol, chrysanthemol, chrysanthemyl acetate, fraganyl acetate, fraganol and 2-isopropenyl-5-methylhexa-trans-3,5-diene-1-ol were identified as the major components. Four major constituents obtained from Artemisia cana ssp. viscidula chromatographic separation and the compounds were identified as santolina triene, -pinene, rothrockene and artemisia trien was found to be in first fraction. The second of four chromatographic fractions gave five components; artemiseole, 1-8 cineole, trans-3-(1-pylmethanol) which is thermally unstable and isolated as its GC artifact 2,4-diisopropenyl-5H-furan, 2,2-dimethyl-6-isopropenyl-2H-pyran, 2-isopropenyl-5-methylhexa-trans-3,5-diene-1-ol. Crysanthemal as well as eight compounds identified as camphor, isolyratol, lyratol, chrysanthemol, chrysanthemyl acetate, fraganyl acetate, fraganol and 2-isopropenyl-5-methylhexa-trans-3,5-dien-1-ol eight compounds were isolated by preparative GC from the third and fourth chromatographic fraction of A. cana ssp. viscidula respectively. Volatile oils obtained from the neutral pentane extract of A. tridentata ssp. spiciformis were flash chromatographed into five separate fractions to give mainly known compounds. The first fraction containing hydrocarbons was analyzed by preparative GC and contained santolina triene, -pinene, camphene and rothrockene. Fraction two contained artemiseole, 1,8-cineole and oxidosantolina triene, fraction three contained lyratal, thujone and camphor and fraction four contained sabinyl acetate and chrysanthemyl acetate. The final alcohol fraction contained -santolina alcohol, sabinol, chrysanthemol, isolyratol, lyratol and lavandulol (Gunawardena et al., 2002) . Artemisia annua L. (sweet wormwood; Compositae), the source of the potent anti-malarial drug artemisinin, has been the subject of extensive phytochemical investigations over the past two decades. Sesquiterpenoids are the most abundant compounds in this species. Additionally, monoterpenoids, diterpenoids and flavonoids have been isolated. The seeds of A. annua were frozen in liquid N 2 and converted into a powder by grinding with a pestle and mortar. The powder was repetitively extracted with CH 2 Cl 2 , dried (MgSO 4 ) and solvent removed under reduced pressure to yield an aromatic green gum which was subjected to gradient (hexaneEtOAc 5 to 100%) column chromatography yielding 32 crude fractions. The crude fractions from column chromatography were further purified by repeated prep HPLC, using n-hexaneEtOAc-HOAc in varying proportions, according to the polarity of the crude fraction which was under investigation. Three monoterpenoids which was identified as 4-hydroxy-2-isopropenyl-5-methylene-hexan-1-ol, 1,10-oxy--myrcene hydroxide and 1,10-oxy--myrcene hydroxide, was isolated together with sesquiterpenoids and diterpenoid (Brown et al., 2003) .
4-hydroxy-2-isopropenyl 5-methylene-hexan-1-ol 1,10-oxy--myrcene hydroxide 1,10-oxy--myrcene hydroxide
Artemisia judaica (L.) is a perennial fragrant shrub which grows widely in the deserts and Sinai Peninsula of Egypt. Mixture of the dry leaves of A. judaica, A. monosperma and A. hera alba is very common anthelmintic drug in the most of North African and Middle East countries under Arabic name of Shih. It has been reported that A. judaica essential oil has two major constituents as piperitone and trans-ethyl cinnamate. Piperitone showed insecticidal activity against Callosobruchus maculatus. Piperitone was isolated from aerial parts of the plant. Dried and powdered aerial parts of A. judaica were hydrodistilled in a Clevenger-type apparatus. The essential oil, pale yellow, was obtained and was dried over anhydrous sodium sulphate. The essential oil was chromatographed on silica gel column using hexane, 2.5% acetone-hexane, 10% acetone-hexane and acetone solvent system to give 45 fractions of 200 ml of each. The resulting fractions were concentrated under reduced pressure and examined by TLC to offer two main fractions. Fractions 10-17 was subjected to silica gel column eluted with chloroform to offer of piperitone (Abdelgaleil et al., 2008) .
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O piperitone -Pinene type monoterpenoids have been isolated from the aerial parts of Artemisia suksdorfii. Extraction was performed by using CH 2 Cl 2 at room temperature and after concentrated, subjected to column chromatography on silica gel. Gradient mixtures of hexane and CH 2 Cl 2 and then CH 2 Cl 2 and methanol were used for elution to obtain five fractions. Fraction 3 and 4 were separated on silica gel column and eluted with n-hexane-CH 2 Cl 2 to yield Fraction 1-A and 1-B. Further purification with elution by using hexane: CH 2 Cl 2 -MeOH (5:7:0.5) of fraction 1-A on sephadex LH-20 column resulted in isolation of two -pinene-type monoterpenoids; 7-hydroxymyrtenol and 7-hydroxymyrtenal (Mahmoud & Ahmed, 2006) .
The Mentha genus (Labiatae) has importance as sources of essential oil production in the world. Additionally some members of this genus are used as herbal teas and spices. Menthone, mentol, menthyl acetate, neo-isomenthyl acetate, 1-menthyl--D-glucopyranosyl, 1-menthyl-6'-O-acetyl--D-glucopyranosyl have been identified mainly in various species. Mentha longifolia is widely distributed in Eurasia and tropical Asia. Longifone, a new chloro d e r i v a t i v e o f m e n t h o n e w a s i s o l a t e d f r o m t h e a e r i a l p a r t s o f t h e M. longifolia. After concentrated to dryness methanolic extract was re-diluted in water and then extracted with EtOAc. EtOAc soluble part subjected to silica gel column chromatography using hexane, hexane-CHCl 3 , CHCl 3 and CHCl 3 -MeOH as mobile phase. Fraction that eluted with 20% CHCl 3 in hexane yielded with longifone (M.S. Ali et al., 2002) .
Passiflora quadrangularis L. (badea) is widely distributed in some regions of tropical America. Fruits of the plant are used locally to prepare different kinds of drinks with a pleasant and refreshing aroma. Two oxygenated monoterpenoids were isolated from the fruits extract whose odour strongly resembled the aroma of fresh fruit. After fruits were blended, pentane-CH 2 Cl 2 (1:1) was used for extraction. Obtained organic extract was dried over Na 2 SO 4 and concentrated. The concentrated extract was subjected to silica gel column chromatography with the following eluant solutions; pentane-Et 2 O (9:1), pentane-Et 2 O (2:1), pentane-Et 2 O (1:1), pentane-Et 2 O (1:2) and Et 2 O to obtain five fractions, fraction I to V, respectively. Fraction III and fraction V were further fractionated by column chromatography over silica gel using hexane-AcOEt (7:1 -4:1) as eluents to yield (2E)-2,6-dimethyl-2,5-heptadienoic acid and (3S)-(5E)-2,6-dimethyl-5,7-octadiene-2,3-diol respectively. To obtain glycoside of (2E)-2,6-dimethyl-2,5-heptadienoic acid and (3E)-3,7-dimethyl-3-octene-1,2,6,7-tetrol fruits pulp was blended in a mixer with the pH adjusted to 7.0 with 5 N NaOH. After centrifugation supernatant was subjected to XAD-2 column chromatography and eluted with water then MeOH. The MeOH eluate was fractioned by multilayer coil counter current chromatography using CHCl 3 -MeOH-H 2 O (7:13:18) to yield fifty fractions. Fractions 20-30 were rechromatographed on silica gel column chromatography using CHCl 3 -MeOH (7:1, 5:1, 4:1, 3:1) mixtures. Fractions eluted with CHCl 3 -MeOH (7:1) gave (2E)-2,6-dimethyl-2,5-heptadienoic acid--D-glucopyranosyl ester. (3E)-3,7-dimethyl-3-octene-1,2,6,7-tetrol was obtained from fractions eluted with CHCl 3 -MeOH (5:1) after column chromatography on silica gel using EtOAc-BuOH-H 2 O (8:2:5) (Osorio et al., 2000) .
Alpinia kadsumadai Hayata is native to Hainan Island in Southern to China and has traditional usage in Chinese medicine as an antiemetic and for treatment of stomach disorders. Aerial parts of the A. kadsumadai contain monoterpenoids, sesquiterpenoids, diarylheptanoids, chalcones and flavonoids. CH 2 Cl 2 extract of the aerial parts were subjected to column chromatography on silica gel and eluted with hexane-EtOAc mixture in increasing polarity.
Fractions eluted with 15% EtOAc-hexane gives 1-terpinen-4-ol (Ngo &Brown, 1998 (Matsumura et al., 2001) . (Yamada et al., 2010) . 
Sesquiterpenoids
Sesquiterpenoids are generally synthesized by the mevalonate pathway and they are formed from three C 5 units (Dewick, 2009 ). The sesquiterpenoids which widely distributed in nature have similar properties to monoterpenoids and generally be less volatile than monoterpenoids (Robbers et al., 1996; Heinrich et al., 2004; Dewick, 2009 ). -Bisabolol, a major component of matricaria (Matricaria chamomilla); -bisabolene which contributes to the aroma of ginger (Zingiber officinale); costunolide a bitter principle found in the roots of chicory (Cichorium intybus); parthenolide, an antimigraine agent in feverfew are some of the naturally occurring sesquiterpenoids (Dewick, 2009 ).
Artemisinin, antimalarial drug, is one of the most important sesquiterpene obtained from sweet wormwood, Artemisia annua L. (Asteraceae). This plant is known as Qinghao and has been used for the treatment of fevers and malaria in China for many centuries. The methyl ether of dihydroartemisinin that was developed for enhancing the solubility of the compound whilst retaining the biological activity is used clinically (Heinrich et al., 2004; Klayman et al., 1984) . Artemisinin isolated from the leaves of A. annua. Petroleum ether extract of the plant was chromatographed on silica gel (70-230 mesh) using 7.5% EtOAc in
22
CHCl 3 solvent system. Artemisinin was isolated as fine white crystals in second fraction (Klayman et al., 1984) .
Curcuma zedoaria Roscoe (Zingiberaceae), also known as white turmeric, zedoaria or gajutsu, has been used for menstrual disorders, dyspepsia, vomiting and for cancer traditionally. This plant has also been used for the treatment of cervical cancer in Chinese traditional medicine. C. zedoaria rich source of essential oils and many sesquiterpenoids as well as curcuminoids have been isolated (Syu et al., 1998; Lobo et al., 2009) . Zedoarol, germacrone, curdione, -elemene and curzeone are sesquiterpenoids which were isolated from C. zedoaria Shiobara et al (1986) . CH 2 Cl 2 extracts of the plant was chromatographed on silica gel using hexane-EtOAc gradient. Fraction 11 was rechromatographed after evaporation on Sephadex LH-20 using CHCl 3 -MeOH (1:1) to afford curzeone. Zedoarol obtained from separation of fraction 21 on silica gel using hexane-EtOAc (97:3) and sephadex LH-20 (CHCl 3 -MeOH, 1:1) respectively. Further separation of fraction 63 on silica gel (CH 2 Cl 2 ) followed by on Sephadex LH-20 (CHCl 3 -MeOH, 1:1) led to the isolation of germacrone (Shiobara et al., 1986) . Ar-Turmerone and -turmerone were obtained also from C. zedoaria rhizomes. Methanolic extract of the rhizomes were prepared and then was suspended in distilled water and partitioned with CHCl 3 . After evaporation CHCl 3 extract was subjected to column chromatography on silica gel and eluted with gradient mixtures of CHCl 3 and MeOH (20:1 to 1:1) to afford eight fractions. Further separation was performed on fraction 2 on silica gel by column chromatography eluting with CHCl 3 and MeOH in increasing polarity (100:1 to 1:1) to obtain five subfractions. Subfraction 2 led to the isolation of arturmerone and -turmerone after preparative TLC (hexane-EtOAc, 97:3) (Hong et al., 2001) .
Daucus carota L. (Umbelliferae) is widely distributed in the world. Fruits of the plant have been used commonly as a medicine for the treatment of ancylostomiasis, dropsy, chronic kidney diseases and bladder afflictions in Chinese medicine. Flavonoids, anthocyanins, chromones, coumarins as well as sesqiterpenoids have been isolated from the D. carota. Sesquiterpenoids were isolated from the fruits of the plant. Fruits of the plant were extracted with 95% aqueous EtOH. Partition of the EtOH extract was performed with petroleum ether, CHCl 3 , EtOAc and BuOH respectively, after suspended in H 2 O. The CHCl 3 layer was fractionated on silica gel by column chromatography with gradient elution of petroleum ether-EtOAc (7:1-1:7) to yield 10 fractions. Fraction 6 was chromatographed on silica gel column chromatography petroleum ether-EtOAc (3:1-1:1) to give 5 subfractions. Subfraction 3 was separated by Sephadex LH-20 with MeOH followed by silica gel CHCl 3 -Et 2 O (8:1) to obtain daucusol. Daucuside, a sesquiterpenoid glycoside was also isolated from the BuOH layer. Column chromatography on silica gel with eluting gradient of CHCl 3 -Et 2 O (15:1-8:1) allows obtaining eight fractions. Repeated column chromatography on silica gel with CHCl 3 -MeOH (9:1) provides five subfractions. Daucuside was obtained by purification of subfraction 2 using preparative HPLC (20% aqueous MeOH) (Fu et al., 2010) .
Tanacetum parthenium (L.) Schultz. Bip. (Asteraceae) known as feverfew, leaves have been used as antipyretic or febrifuge. Recent studies have revealed that feverfew effective in migraine by substantially reducing the frequency and severity of the headache. Responsible compound appears to be parthenolide, a germacranolide type sesquiterpenoid lactone. Parthenolide was reported to act as serotonin antagonist resulting in an inhibition of the release of serotonin from blood platelets. Parthenolide was isolated from the leaves of T. parthenium. Extraction of the plant material was done after exhaustive maceration in ethanol-water (90:10) at room temperature in the dark. The extract was filtered, evaporated under vacuum, and lyophilized. Subsequently, the hydroalcoholic extract was chromatographed on a silica gel column with hexane, CH 2 Cl 2 , EtOAc, MeOH, and MeOH-H 2 O (90:10). Next, the CH 2 Cl 2 fraction was chromatographed on a silica gel column with different mixtures of solvents. The hexane-CH 2 Cl 2 fraction resulted in isolation of parthenolide (Robbers et al., 1998; Tiuman et al., 2005 
Diterpenoids
The diterpenoids are a large group of non-volatile terpenoids based on four isoprene units (Robbers et al., 1996) .
Many of the diterpenoids are wood resin products. Abietic acid is the major component of colophony. Gibberellins are the best known plant hormones, taxol is used in the treatment of breast and ovarian cancer obtained from Pacific yew (Taxus bravifolia), are the known diterpenoids from nature (Hanson, 2003) .
Taxol (Paclitaxel), a diterpenoid isolated from Taxus brevifolia Nutt. (Taxaceae), also known as the Pacific yew, used clinically in ovarian, breast, lung and prostate cancer effectively (Robbers et al., 1996; Wall & Wani, 1996; Heinrich et al., 2004) . Taxol has been isolated from T. brevifolia using many different chromatographic techniquies and one of the way was described by Senihl et al. (1984) which employs normal phase chromatography columns for the separation procedures and includes multiple (seven) steps respectively as follows; 1. Extraction with alcohol and concentration, 2. Partition between water and dichloromethane, 3. Filtration chromatography, 4. Silica column chromatography, 5. Alumina chromatography. 6. Medium pressure silica column chromatography, 7. Preparative HPLC. For the other analogues, two or three other chromatographic columns, followed by preperative HPLC, were used.
Ginkgo biloba, (Ginkgoaceae) one of the oldest living plant species dating back more than 200 million years, is often reffered to as "living fossil". Medicinal uses of G. biloba was described in the Chinese Materia Medica more than 2.000 years ago and is used to treat memory and cognitive impairment, for which it has moderate efficacy with minimal side effects. The ginkgo leaves contain many active ingredients, including flavonoids, terpene trilactones (Jacobs & Browner, 2000) . Triterpene lactones namely ginkgolides and flavonoids are believed to be associated with pharmacological activities of G. biloba extracts. While flavonoids can be obtained from many other plants, ginkgolides are unique compounents of the G. biloba extracts (Jaracz et al., 2004) . It has been reported that flavone glycosides of the rutin type probably reduced the capillar fragility and reduce blood vessel which may prevent ischemic brain damage. Ginkgolides have been shown to inhibit platelet activating factor (PAF) as well as increasing blood fluidity and ciculation. In Europe ginkgo extract is sold as an approved drug (Robbers et al., 1996) . It has been reported that many extraction methods have been developed for the extraction triterpene lactones efficiently such as using organic solvents, water, pressurized water or supercritical fluids. From these enriched extracts terpenic compounds can be separated by fractional recrystalization, repeated column chromatography, reversed phase HPLC, chromatography with Sephadex LH-20 or more efficiently by chromatography on NaOAc impregnated silica gel. In the following method was described by Jaracz et al. (2004) for the isolation of bilobalide and ginkgolides using column chromatography. The enriched triterpene trilactone extract was chromatographed on silica gel column. The column eluted with EtOAc-hexane solvent mixtures. The initial solvent system was EtOAc-hexane (3.5:6.5). Content of EtOAc in eluent was increased gradually in six steps to EtOAc-hexane (6.5:3.5). The fractions collected at EtOAc-hexane (4.5:5.5) contained bilobalide. Pure bilobalide was obtained as white powder after washing with Et 2 O. The fractions collected at EtOAc/hexane (5:5) and (5.5:4.5) contained mixture of ginkgolide A/B and ginkgolide C/J, respectively. Ginkgolide mixtures were separated using further chromatographic methods to yield pure compounds (Jaracz et al., 2004) . A simple preparative method for the isolation and purification of ginkgolides and bilobalide (ginkgo terpene trilactones) was also developed by Beek & Lelyveld (1997) . Ginkgo biloba leaf extracts were used for extraction. After a partition step with EtOAc, the enriched intermediate extract was separated into the individual terpenes by mediumpressure liquid chromatography on silica impregnated with 6.5% NaOAc with a gradient from petroleum ether−EtOAc to EtOAc−MeOH. After recrystallization from H 2 O−MeOH, all ginkgolides could be isolated in high purity. After a selective extraction with H 2 O, leaves could also be used as a starting material (Beek & Lelyveld, 1997 Lee et al., 2005) . Salvinorin A, a neoclerodane diterpenoid has been isolated and identified as the responsible compound for psychoactive effects. Additionally, salvinorin A have found to have high affinity and selectivity for the kappa opioid receptor is one of the three main types of opioid receptors (D.Y.W. Lee et al., 2005) . The discovery of kappa opioid receptor as the molecular target of salvinorin A has opened up many opportunities for drug discovery and drug development for a number of psychiatric and non-psychiatric disorders (Vortherms & Roth, 2006; . Salvinorin A isolated from the leaves of the S. divinorum. Dried leaves of the plant were sequentially extracted with hexane, acetone and MeOH. The acetone extract was fractioned by flash column chromatography with an equal mixture of activated carbon Celite 545. The column was eluted with acetone and hexane. The supernatant of the acetone extract was chromatographed on a silica gel column and eluted with CHCl 3 -acetone to give five fractions. The fraction eluted with CHCl 3 -acetone (20:1) was subjected to repeated silica gel column chromatography with a gradient of hexane and EtOAc (15:1-1:1) to afford subfractions. Combined subfractions were purified on silica gel column by 
Triterpenoids
The triterpenoids are formed from six isoprene units biosynthetically and widely distributed in nature including plants, microorganisms, animals and humans. Typical examples of the triterpenoids are steroids which have many important functions in mammals such as sex hormones (Robbers et al., 1996; Heinrich et al., 2004) .
Oleanolic acid and its isomer ursolic acid are triterpenoids that exist widely in plants as well as in foods as their free forms or as their glycosides. Oleanolic acid and ursolic acid are well known for their hepatoprotective effects. They are used alone or in combination with other hepatoprotective ingredients as oral medications (Liu, 1995; 2005) . It has also been reported that oleanolic acid and ursolic acid act at various stages of tumor development to inhibit tumor initiation and promotion, as well as to induce tumor cell differentiation and apoptosis (Liu, 2005 (Ninomiya et al., 2004) .
Ursolic acid was isolated from Sambucus ebulus L. (Elder) as anti-inflammatory agent. Isolation was carried out from ethanolic extract of the dwarf elder. Initial seperation was performed by means of liquid-liquid extraction of the crude extract with petroleum ether, diethyl ether, EtOAc and BuOH respectively. Diethyl ether fraction was subjected to silica gel column chromatography and petroleum ether and increasing amounts of ethyl acetate was used as mobile phase to afford eight fractions. Fraction 4 was divided in CH 2 Cl 2 as soluble and insoluble part. CH 2 Cl 2 insoluble part was subjected to liquid-liquid using petroleum ether, EtOAc, ACN and butyl-methyl ether (10:1:5:2). The lower layer was separated by high-speed counter current chromatography (HSCCC) using petroleum ether, EtOAc, ACN and butylmethyl ether (10:1:5:2) to obtain three fractions and remained insoluble part. Insoluble part subjected to crystallization with mixture of ACN and tetrahydrofuran to afford ursolic acid as white platelets (Schwaiger et al., 2011) . Ursolic acid was also obtained from many of the plants. One of them is Orthosiphon stamineus Benth., (Lamiaceae), a native plant to tropical Eastern Asia. Dried leaves of the plant were extracted with MeOH. After filtration and concentration, the crude extract was suspended in H 2 O and partitioned with hexane, CHCl 3 , EtOAc and BuOH. The CHCl 3 soluble fraction was applied to silica gel column chromatography and eluted with EtOAc-hexane (7:3) to yield 5 fraction. Further purification by preparative TLC using EtOAc-hexane (3:2) led to the isolation of ursolic acid (Hossain & Ismail, 2010 
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Curcurbita pepo (pumpkin) belongs to Cucurbitaceae family is used as a vegetable for human consumption and also use in traditional medicine. Cucurbita pepo is used in the therapy of minor disorders of the prostate gland and the urinary bladder. Cucurbita pepo has received considerable attention in recent years because of the nutritional and health values of the seeds. The seeds are excellent source of protein and also pharmacological activity such as antidiabetic, anti fungal and antioxidant. Diets riched in pumpkin seeds have also been associated with lower levels of gastric, breast, lung and colorectal cancer. Seeds and fruit parts of cucurbits are reported to possess purgative, emetic and antihelmintic properties due to the secondary metabolite cucurbitacin content. Cucurbitacins are important functional component found in Cucurbitaceae and constitute a group of diverse triterpenoid substances which are well known for their bitterness and toxicity. They are highly oxygenated, tetracyclic triterpenes containing a cucurbitane skeleton and they are divided into twelve categories which range from cucurbitacins A to T. Specific forms of cucurbitacins are known to have varying potencies with regard to particular activities and effects. It is known that, for example, cucurbitacins B and D are the most potent feeding stimulants for diabroticite beetles, while cucurbitacin D exhibits anti-ovulatory activity in mice, and cucurbitacin B, D, and E all exhibit cytotoxic and anti-tumor effects. Several cucurbitane and hexanorcucurbitane glycosides and other types of triterpenoids have been isolated from the fruits of Cucurbita pepo (Gill & Bali, 2011) . To obtain cucurbitacins, a liquid is obtained from cucurbitacin-containing plant material by compressing is extracted with a non-polar solvent to remove waxes, pigments, fatty acids, lipids and terpenes from the cucurbitacin-containing solution. For isolation and separation of cucurbitacins, retaining aqueous cucurbitacins-containing liquid is applied to a silica gel column chromatography, preferably the flash column chromatography. Elution is performed with a moderately polar solvent (e.g., CH 3 Cl) firstly and then the column is eluted with a suitable mixture of solvents (e.g., CH 3 Cl and acetone, toluene and acetone, EtOAc and acetone, or CH 3 Cl and acetone), preferably in a ratio of about 95:5 by volume. This elution is collected essentially consists of the cucurbitacin B, which may then be additionally purified and dried. Centella asiatica (L.) Urban (Umbelliferae) (Gotu kola), is widely cultivated as a spice or vegetable and is used in treatment of skin diseases, rheumatism, inflammation mental illness, epilepsy, diarrhea and wounds. Polyacetylenes, flavonoids and triterpenoids have been isolated from this plant and among them triterpenoids are major and the most important components of C. asiatica, regarded as a marker constituent in terms of quality control. The triterpenes obtained from C. asiatica are mainly pentacyclic triterpenic acids and their respective glycosides, belonging to ursane-or oleanane-type, including asiatic acid, asiaticoside, madecassic acid, madecassoside, brahmoside, brahmic acid, brahminoside, thankuniside, isothankuniside, centelloside, madasiatic acid, centic acid, cenellic acid, betulinic acid, indocentic acid, etc (Zeng & Qin, 2007; Nhiem et al., 2011) . Chromatographic separation of the triterpenoids and their glycosides were performed from methanolic extract of the plant leaves. MeOH extract was suspended in H 2 O and partitioned with EtOAc. EtOAc soluble fraction was then subjected to column chromatography on silica gel and eluted with gradient of CHCl 3 -MeOH (50:1-1:50) to yield five fraction. Fraction 1 was rechromatographed on silica gel using CHCl 3 -MeOH (10:1) as an eluent to give four subfractions. Subfraction 3-4 give asiatic acid and quadranoside IV after purification on RP-18 column with MeOH-H 2 O (5:1) and MeOH-H 2 O (4:1) respectively. The H 2 O soluble fraction was chromatographed on Diaion HP-20P column eluted with step gradient of MeOH in H 2 O yielding the five fractions. Fraction 2 was rechromatographed on RP-18 column and eluted with acetone /H 2 O (2:1) to yield four subfractions. Subfraction 1 was separated on a silica gel column using CHCl 3 /MeOH/H 2 O (30:10:1) as solvent system to afford asiaticoside G. Asiaticoside and asiaticoside F were obtained from subfraction 2 by means of further purification on silica gel column using CHCl 3 -MeOH-H 2 O (35:10:1) (Nhiem et al., 2011 Panax ginseng C.A. Meyer has been used as a traditional medicine in China for thousand of years. Ginseng root is one of the most important oriental medicines and is used worldwide to combat stress and disturbances of the central nervous system, for hypothermia, for its antioxidant and organ-protective actions, and for radio-protection. The name "ginseng" often leads to some confusion due to its use for different plants with different phytochemical constituents. True ginsengs are plants in the genus Panax from which Asian ginseng (Panax ginseng) and American ginseng (Panax quinquefolium) have received the most interest for phytomedicinal use. However, Eleutherococcus senticosis, a completely different plant not even in the genus Panax, is sometimes referred to as Russian or Siberian "ginseng" (Briksin 2000; Fukuda et al., 2000; Park et al., 2002; Ruan et al., 2010) . There are two types of preparations from ginseng: white ginseng prepared by drying after peelling off and red ginseng prepared by steaming and drying (Shibata, 2001 (Park et al., 2002) . Some partly deglycosylated saponins such as Rh 1 , Rh 2 and Rg 3 are obtained from red ginseng as artifacts produced during steaming (Shibata, 2001) . Ginsenosides, Rb1, Rb2, Rc, Rd, Re, Rf, Rg1, and Rg2 are considered to be the most relevant for pharmacological activity (Briskin, 2000) . Ruan et al. (2010) (Ruan et al. 2010) . In another study ginsenosides were isolated from dried rootlet of ginseng which was steamed at 120 for 3 hours in an autoclave. Steamed ginseng was extracted with MeOH under reflux for 2 hr. The solvent was removed in vacuo to yield MeOH extract, which was suspended in water and extracted with CH 2 CI 2 . The remaining aqueous layer was extracted with water-saturated n-BuOH The n-BuOH fraction was concentrated in vacuo to yield BuOH fraction, which was subjected to silica gel column chromatography. Five fractions were obtained using stepwise gradient elution (EtOAc-MeOH-H 2 0, 40:1: 1 -10:1: 1). Fraction 3 was chromatographed over silica gel using EtOAc-MeOH-H 2 0 = 25:1:1 solvent. Ginsenosides Rs 4 and Rs 5 were obtained from fraction 3, which were further purified on Ag-impregnated preparative TLC using EtOAc-MeOH-H 2 0, 15:1:1 solvent. They were further purified over semi-preparative HPLC using a reverse-phase column (LiChrospher 100 RP-18, 250 mm x 10 mm i.d.) with 60% CH 3 CN eluent to isolate ginsenoside Rs 4 and Rs 5 . Fraction 2 was chromatographed over silica gel using hexane-isopropyl alcohol = 6:1 solvent to give Rs 6 and Rs 7 rich fractions. The fractions were further purified by semi-preparative HPLC using a reverse-phase column (LiChrospher 100 RP-18, 250 mm xl0 mm i.d.) with 50% ACN eluent to yield ginsenosides Rs 6 and Rs 7 (Park et al., 2002) . Ganoderma lucidum (Fr.) P. Karst. belongs to the family of Ganodermataceae (Basidiomyetes), has been used since ancient times. G. lucidum was believed to cure many kinds of diseases, and it was considered as an elixir that could revive the dead by the ancient people. G. lucidum possess important biological activities including anti-tumor, antimicrobial, antiviral (especially anti-HIV activities) and antiaging activities. It has been reported since the first triterpenoid ganoderic acid A was reported more than 150 compounds have been identified from Ganoderma spp. Triterpenoids are main components of this genus and have importance for their pharmacologic properties (Cheng et al., 2010) . The air-dried and powdered fruit bodies of G. lucidum were extracted with EtOH-H 2 O. The crude extract was washed with petroleum ether to remove fatty acids, then extracted with CH 2 Cl 2 to give the total triterpenoids fraction. An aliquot of the CH 2 Cl 2 extract was applied to a silica gel column eluted successively with CHCl 3 -MeOH (200:1-1:1 gradient system) to obtain 5 fractions. Fraction 2 was subjected to a silica gel column eluted with petroleum ether-EtOAc (10:1-1:1 gradient system) to afford six fractions, F21-F26. F21 was subjected to Sephadex LH-20 column chromatography (petroleum ether-CHCl 3 -MeOH, 2:1:1), then recrystallized to afford ganoderic acid DM. F22 was applied to a Sephadex LH-20 (petroleum ether-CHCl 3 -MeOH, 2:1:1), and then further purified by semipreparative HPLC (MeOH-H 2 O, 90:10) to afford ganodermanondiol and ganoderic acid T-Q. F23 was recrystallized to obtain lucidadiol, F24 was extensively subjected to silica gel column chromatography (petroleum ether-CHCl 3 -Me 2 CO, 8:1:1), Sephadex LH-20, and then further purified by semipreparative HPLC to give ganoderol B, lucidumol A and 15 -hydroxy-3-oxo-5 -lanosta-7,9,24(E)-trien-26-oic acid. F25 was purified by semipreparative HPLC (MeOH-H 2 O, 70:30, detection wavelength, 252 nm) to give 3 -hydroxy-5 -lanosta-7,9,24(E)-triene-26-oic acid and 15 ,26-dihydroxy-5 -lanosta-7,9,24(E)-trien-3-one. F26 was applied to a succession silica gel column (400-600 mesh, CHCl 3 -MeOH, 100:1-10:1 gradient system) and Sephadex LH-20 (PECHCl 3 -MeOH, 2:1:1) chromatography to afford 3 -hydroxy-7-oxo-5 -lanosta-8,24(E)-dien-26-oic acid, ganodermanontriol, 3 ,7 -dihyroxy-12 -acetoxy-11,15,23-trioxo-5 -lanosta-8-en-26-oic acid methyl ester, ganoderiol F and lucideric acid A. In the same manner, F3 was applied to a silica gel column (400-600 mesh) eluted with PE (60-90 C)-Me 2 CO (7:1-3:1) to afford 6 fractions, F31-F36. Each fraction was subjected to silica gel column chromatography and repeated semipreparative HPLC to afford ganoderic acid D, 11 -hydroxy-3,7-dioxo-5 -lanosta-8,24(E)-dien-26-oic acid, 11 -hydroxy-3,7-dioxo-5 -lanosta-8,24(E)-dien-26-oic acid, lucidone A, ganolucidic acid E, 4,4,14, -trimethyl-3,7-dioxo-5 -chol-8-en-24-oic acid, ganoderic acid F ganoderenic acid D, ganoderic acid E, ganoderic acid J, ganoderenic acid F. F4 was separated by repeated column chromatography (CHCl 3 -MeOH, 100:1-5:1 gradient system) and semipreparative HPLC (MeOH-H 2 O, 40:60, detection wavelength, 252 nm) to afford ganoderic acid B, ganoderic acid A, 7 ,12 -dihydroxy-3,11,15,23-tetraoxo-5 -lanosta-8-en-26-oic acid, 12 -hydroxy-3,7,11,15,23-pentaoxo-5 -lanosta-8-en-26-oic , 12 -acetoxy-7 -hydroxy-3,11,15,23-tetraoxo-5 -lanosta-8,20-dien-26-oic acid, methyl ganoderic acid B, 12 -acetoxy-3 ,7 -dihydroxy-11,15,23-trioxo-5 -lanosta-8,20-dien-26-oic acid, ganolucidic acid A, methyl lucidenate C, 12 -acetoxy-3,7,11,15,23-pentaoxo-5 -lanosta-8-en-26 -oic acid ethyl ester, ganoderic acid H and ganoderic acid AM1. Whereas fraction F5 was separated by repeated column chromatography (CHCl 3 -MeOH, 100:1-1:1 gradient system) and semipreparative HPLC (MeOH-H 2 O, 30:70, detection wavelength, 252 nm) to give compounds 3 ,7 ,15 -trihydroxy-11,23-dioxo-5 -lanosta-8-en-26-oic acid, ganoderic acid K, ganoderic acid G, ganoderenic acid A (Cheng et al., 2010) .
Cimicifuga racemosa or Actaea racemosa L. (Black cohosh), Ranunculaceae, is known as wellknown herbal medicine with health benefits in treating painful menstrual periods and menopausal disorders. This plant is used primarily as a hormon-free phytomedicine in the treatment of climacteric symptoms related to menopause. It has been clarified that main components of the rhizoma are cycloartane type triterpenoids and their glycosides such as actein, 27-deoxyactein and several cimicifugosides as well as isoflavones, alkaloids and phenylpropanoids have been identified in Black cohosh (Chen et al., 2002; Watanabe et al., 2002; Heinrich et al., 2004; Z.Ali et al., 2007; Borelli & Ermst, 2008; Nian et al., 2011) . Chen et al. (2002) isolated actein, 26-deoxyactein and 23-epi-26-deoxyactein from the rhizomes of A. racemosa. Rhizomes of the plant were extracted with MeOH and then concentrated under vacuum to yield a syrup residue. A sample of the residue was suspended in H 2 O-MeOH (9:1) and fractionated by successive partitions with EtOAc and BuOH respectively. The EtOAc-soluble fraction was subjected to column chromatography on silica gel and eluted with CHCl 3 , CHCl 3 -MeOH (10, 20, 30, 40, 50, 75 %) and MeOH respectively to afford 8 fractions. Fraction 5 was subjected to a normal phase silica gel column chromatography by elution of petroleum ether-EtOAc mixture in increasing polarity to give 10 subfractions. 26-deoxyactein was obtained by direct crystallization from subfraction 5. The main liquor was sequentially subjected to RP-18 chromatographic column separation eluted by ACN-H 2 O followed by normal phase silica gel separation eluted by petroleum ether-EtOAc-MeOH (10:7:0.5) to obtain actein. Subfraction 3 was subjected to a RP-18 column separation eluted by ACN-H 2 O and MeOH-H 2 O followed by silica gel column separation eluted with petroleum ether-EtOAc-MeOH (10:5:0.5) to yield 23-epi-26-deoxyactein (Chen et al., 2002) . Another isolation procedure was described by Watanabe et al. (2002) . Methanolic extract of the rhizomes of C. racemosa was concentrated under vacuum and the viscous concentrate was passed through a Diaion HP-20 column and eluted with 30% MeOH, 50% MeOH, MeOH, EtOH and EtOAc successively. Fractions eluted with 50% MeOH were subjected to column chromatography on silica gel eluting with stepwise gradient mixtures of 
27-deoxyactein and actein. The remain subfraction 2b led to the isolation of cimiracemoside F, cimiracemoside G, cimiracemoside H and 822R, 23R, 24R)-12 -acetyloxy-16 , 23:22,25-diepoxy-23,24-dihydroxy-9,19-cyclolanostan-3 -yl -L-arabinopyranoside (Watanabe et al., 2002) . Actaea podocarpa which is also known as Cimicifuga americana (Summer cohosh) led to the isolation of cyclolanostane type glycosides named podocarpasides (A-G) that was reported by Z. Ali et al. (2007) .
Tetraterpenoids
Members of this class also called as carotenes or carotenoids because of their occurrence in the carrot (Daucus carota). Carotenoids are naturally occurring pigments and they are responsible for the yellow, orange, red and purple colors of plants as well as bacteria and algae (Robbers et al., 1996; Heinrich et al., 2004) . Fruits and vegetables are rich sources of carotenoids and it has been revealed that carotenoids are strong antioxidant compounds for the prevention of cancer and other human diseases (Burns et al., 2003) . Numerous epidemiological studies have demonstrated that carotenoids may be responsible for the beneficial effects associated with the intake of green and yellow vegetables and fruits for cancer prevention in humans. It has been 36 become clear that not only -carotene but also -carotene and lycopene, some xanthophylls such as lutein, canthaxanthin, fucoxanthin, halocynthiaxanthin, etc. possess significant cancer chemopreventive effects (Maoka et al., 2001 ).
The carotenoids can be divided into two groups. Hydrocarbons, soluble in petroleum ether is the first group, orange-red carotenoids , , -carotene, red-carotenoid lycopene are typical samples of hydrocarbon carotenoids. The second group called as xanthophylls which mainly contains oxygenated derivatives (alcohols, aldehydes, ketones, epoxides and acids) such as lutein, crytoxanthin, rhodoxanthin, violaxanthin, crocetin and ext. are soluble in ethanol (Ikan, 1991) .
General isolation procedure of carotenoids was described by Kimura & Rodriguez-Amaya (2002) using column chromatography. Carotenoids are widely distributed in leafy vegetables; therefore they are providing good sources for isolation. Cold acetone exctract was prepared from lettuce, partitioned to petroleum ether, and then concentrated under vacuum to obtain crude extract. The crude extract was separated on MgO-Hyflosupercel (1:1 activated for 2 h at 110 ˚C) column chromatography using ether-petroleum ether (8%) and acetone-petroleum ether (10-15%, 15-18%, 25-40, 60-70%) as mobile phase to yield -carotene, lactucaxanthin, violaxanthin, lutein, neoxanthin, chlorophylls respectively. All fractions eluted with petroleum ether containing acetone were washed four or three times with water in a separatory funnel to remove the acetone and then dried with Na 2 SO 4 . This method allows to efficiently and quickly separation of carotenoids (Kimure & Rodriguez-Amaya, 2002 ).
Lycopene, known as tomato pigment, is widely distributed in nature. It was isolated from Tamus communis firstly. Lycopene can be extracted from tomato paste with MeOH-CH 2 Cl 2 mixture after dehydration of tomato paste by MeOH. The extract was concentrated, and then crystallized twice from benzene by the addition of MeOH to obtain lycopene of 98 to 99% purity. Further purification can be achieved by column chromatography on calcium hydroxide (Ikan, 1997 Palm oil contains carotenoids. Palm oil mill effluent that is remaining part of the palm oil industry was extracted with hexane. Hexane extract was evaporated and then subjected to column chromatography on silica gel. Elution was performed by hexane to obtaincarotene successively. The best separation procedure was performed with the 1:6 ratio of extracted oil: silica gel and the 40 ˚C temperature (Ahmad et al., 2009 
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Ripe fruits of paprika (red pepper), which are used widely as vegetables and food colorants, are good source of carotenoid pigments. The red carotenoids in paprika (Capsicum annuum L.) are mainly capsanthin, capsorubin and capsanthin 3,6-epoxide (Maoka et al., 2001) . The methanol (MeOH) extract of the fruits of C. annuum L. was partitioned between n-hexaneEt 2 O (1:1) and 10% aqueous NaCl. The organic layer was concentrated to dryness. The residue was subjected to silica gel column chromatography using hexane, hexane-ether (8:2), hexane-ether (7:3), hexane-ether (5:5), ether, ether-acetone (2:8), ether-acetone (5:5) and acetone, successively. Each fraction was further purified by HPLC on a C 18 reversed phase column with CH 2 Cl 2 -CH 3 CN (2:8) as the eluent. Capsanthin obtained from fractions eluted with ether-acetone (5:5) from silica gel column, Capsanthin 3 -ester from eluted with hexaneether (1:1) from silica gel column, Capsanthin 3,3 -diester eluted with hexane-ether (8:2) from silica gel column; Capsorubin eluted with ether-acetone (2:8) from silica gel column, Capsorubin 3,3 -diester eluted with hexane-ether (7:3) from silica gel column. Capsanthin 3,6-epoxide eluted with ether-acetone (2:8) from silica gel column. Cucurbitaxanthin A 3 -ester eluted with ether-hexane (3:7) from silica gel column (Maoka et al., 2001 ). Latoxanthin, a minor carotenoid was isolated from the fruits of Capsicum annuum var. lycopersiciforme flavum, yellow paprika. Exract of the yellow paprika was subjected to column chromatography and eluted with hexane-acetone mixture (3:7). Repeated chromatography on CaCO 3 column and then crystallization in benzene-hexane led to the isolation of latoxanthin as red crystals (Nagy et al., 2007) . 
Flavonoids
Flavonoids are one of the largest groups of secondary metabolites and widely distributed in leaves, seeds, bark and flowers of plants with more than 4000 different structures which are classified according to their chemical structures as follows; flavones, flavonols, flavanones, dihydroflavonols, isoflavones, anthocyanins, catechins and calchones. Flavonoids which are part of human diet are thought to have positive effects on human health such as reducing risk of cardiovascular diseases and cancer. Most of the beneficial effects of flavonoids are attributed to their antioxidant and chelating abilities (Cook & Samman, 1996; Peterson & Dwyer, 1998; Heim et al., 2002; Rijke et al., 2006) . Flavonoids are structurally related compounds with a chromane-type skeleton with a phenyl substituent in the C 2 or C 3 position (Rijke et al., 2006) . They are consisting of phenylpropane (C 6 -C 3 ) unit derived from shikimic acid pathway and C 6 unit derived from polyketide pathway biosynthetically (Heinrich et al., 2004) .
Flavonoids are present generally as mixtures and it is very rare to find only one single flavonoid components in plants (Harborne, 1998) . They are phenolic compounds and hydroxyl groups often located at positions 3, 5, 7, 3', 4' and/or 5'. One or more of these hydroxyl groups are frequently methylated, acetylated, prenylated or sulphated. Flavonoids are present in plants as aglycone or as their glycosides generally (Rijke et al., 2006) .
Extraction of the flavonoids can be performed with solvents that are chosen according to their polarity. Less polar aglycones such as isoflavones, flavanones, dihydroflavonols, higly methylated flavones and flavonols can be extracted with CH 2 Cl 2 , CHCl 3 , ether, EtOAC. However the more polar aglycones including hydroxylated flavones, flavonols, chalcones and flavonoid glycosides are generally extracted by polar solvents such as acetone, alcohol, water and their combinations (Harborne, 1975; 1998) . Many different chromatographic techniques are employed for flavonoids isolation among them column chromatography remains the most useful technique for large scale isolation procedure. Conventional opencolumn chromatography is still widely used because of its simplicity and its value as an initial separation step. Preparative work on large quantities of flavonoids from crude plant extracts is also possible. Silica gel, polyamide, sephadex, cellulose are commonly used adsorbents. Silica gel is recommended mainly for separation of less polar flavonoids (isoflavones, flavanones, dihydroflavonols and highly methylated/acetylated flavones and flavonols). However, some flavonoid glycosides also can be purified on silica gel using more polar solvents as eluants. Cellulose can be considered as a saceld-up form of paper chromatography. Cellulose is suitable for separation of all class of flavonoids and their glycosides. However, cellulose has low capacity and limited resolving power. Sephadex led to the isolation of compounds on the basis of their molecular size. The hydroxypropylated dextran gel, Sephadex LH-20 is designed for use of with organic solvents or water/solvent mixtures. For Sephadex gels, as well as size exclusion, adsorption and partition mechanisms operate in the presence of organic solvents. Although methanol and ethanol can be used as eluents for proanthocyanidins, acetone is better for displacing the high molecular weight polyphenols. Slow flow rates are also recommended. Open-column chromatography with certain supports (silica gel, polyamide) suffers from a certain degree of irreversible adsorption of the solute on the column. Modifications of the method such as dry-column chromatography, vacuum liquid chromatography are also provide practical usage for the rapid fractionation of plant extracts. VLC with a polyamide support has been reported for succesive separation of flavonol glycosides. 
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(MPLC) which is a closed column (generally glass) connected to a compressed air source or a reciprocating pump covers is also a simple alternative method to open-column chromatography or flash chromatography, with both higher resolution and shorter separation times. MPLC columns have a high loading capacity, up to a 1:25 sample-topacking-material ratio, and are ideal for the separation of flavonoids. In MPLC, the columns are generally filled by the user. Particle sizes of 25 to 200 µm are usually advocated (15 to 25, 25 to 40, or 43 to 60 µm are the most common ranges) and both slurry packing and dry packing is possible. When compared a shorter column of larger internal diameter with a long column of small internal diameter (with the same amount of stationary phase) resolution is increased. Choice of solvent systems can be efficiently performed by TLC or by analytical HPLC (Harborne, 1975; 1998; Andersen & Markham, 2006) .
Vitex agnus-castus (Verbenaceae), (Chasteberry or chaste-tree), is used for the treatment of management of female reproductive disorders including premenstrual problems (PMS), menopausal symptoms, and insufficient milk production. The German Commission E recommends it for menstrual problems, mastalgia, and premenstrual syndrome. The specific chemical components responsible for its clinical effects have not been determined but some iridoids, terpenoids as well as flavonoids have been isolated from the leaves or fruits (Hirobe et al., 1997; Hadju et al., 2007) . Hirobe et al. (1997) was described the isolation of luteolin, artemetin, isorhamnetin, 4', 5-dihyroxy-3, 3', 6, 7-tetramethoxyflavone as well as four luteolin caffeoylglucoides. Fruits of the chasteberry were powdered and extracted with MeOH. The concentrated extract was partitioned between H 2 O and hexane, CHCl 3 , BuOH respectively. BuOH fraction was subjected to HP-20 column chromatography and eluted with H 2 O, 40%, 60% and 80% MeOH respectively to yield five fractions (Fr. A-E). Fr. D was subjected to further separation on Sephadex LH-20 and then silica gel column chromatography and elution was performed by CHCl 3 -MeOH (1:1) and CHCl 3 -MeOH-H 2 O (8:9:1-6.7:3:0.3) succesively.
Further purification was performed by means of ODS MPLC and HPLC with MeOH-H 2 O and ACN-H 2 O to obtain luteolin 6-C-(4''-methyl-6''-O-trans-caffeoylglucoide), luteolin 6-C-(6''-Otrans-caffeoylglucoide), luteolin 6-C-(2''-O-trans-caffeoylglucoide) and luteolin 7-O-(6''-pbenzoylglucoide), luteolin and isorhamnetin. To obtain 4', 5-dihyroxy-3, 3', 6, 7-tetramethoxyflavone and artemetin hexane extract was subjected to column chromatography and eluted with hexane-EtOAc (10:0-0:10) followed with EtOAc-MeOH (1:1). The EtOAcMeOH (1:1) eluate was subsequently separated using ODS MPLC and finally purified by means of ODS HPLC elution with 80% MeOH (Hirobe et al., 1997) .
Dried and powdered flowering stems of V. agnus castus were extracted with MeOH and extracts were evaporated under reduced pressure to yield syrupy residue. The MeOH extract was dissolved in H 2 O and partitioned with CHCl 3 followed by BuOH. A part of the BuOH phase was fractionated on a silica gel column eluting with a gradient solvent system (CHCl 3 -M e O H ) t o g i v e n i n e m a i n f r a c t i o n s (Frs. A-I luteolin 6-C-(4''-methyl-6''-O-trans-caffeoylglucoide) luteolin 6-C-(6''-O-trans-caffeoylglucoide) luteolin 6-C-(2''-O-trans-caffeoylglucoide) Isoflavonoids such as puerarin, daidzin and daidzein was isolated from Pueraria lobata (Willd) Ohwi roots. Pueraria roots are used in Chinese traditional medicine with "gegen" names for common cold. Daidzein, also known as soya isoflavon has spazmolytic activity. Pueraria roots were extracted with acetone to separate non-glycosidic flavonoids. Acetone extract was separated on silica gel column chromatography using hexane-EtOAc mixture to obtain daidzein, formononetin and puerarol. The residue was extracted against MeOH and then concentrated to dryness under vacuum. To obtain crude extract were dissolved in H 2 O and extracted with BuOH to separate glycosidic compounds which were further fractitioned chromatographically on Sephadex LH-20 eluting with MeOH. The glycosidic mixture was chromatographed over silica gel column using CHCl 3 -MeOH-H 2 O (40:16:3) to separate puerarin, daidzin and other glycosides mixtures. Further purification of glycosides mixture was performed by HPLC (Ohshima et al., 1987) . Crataegus species (Hawthorn), (Rosaceae) is a traditional medicinal plant that possess beneficial effects on the heart and blood circulation. Crataegus monogyna and C. laevigata are the most often used species. Dried flowers, leaves and fruits are mainly used for mild to moderately severe heart failure and coronary heart diseases. Oligomeric procyanidins and (-)-epicatechin as well as flavonoids are known as the main active constituents (Svedström et al., 2002; Sözer et al., 2006) . C. laevigata flowers and leaves methanolic water extract led to the isolation of procyanidins. Methanolic-water extract was prepared in an ultrasonic bath and then extract was concentrated to a smaller volume under vacuum. Concentrated extract was partitioned with petroleum ether and EtOAc respectively. The EtOAc soluble part evapoarated to the dryness and subjected to column chromatography on polyamide CC 6 column eluting with MeOH, MeOH-H 2 O (7:3) and Et 2 O-H 2 O (7:3). Fractions 18-33 allow the isolation of (-)-epicatechin after purification by preparative HPTLC. Epicatechin dimmers; epicatechin-(4 →8)-epicatechin (procyanidin B-2); catechin-(4 →8)-epicatechin (procyanidin B-4); epicatechin-(4 →6)-epicatechin (procyanidin B-5) were obtained from the 43-75 and 117-121 fractions by column chromatography on Sephadex LH-20 uaing EtOH as eluents. Fractions 123-140 was separated with EtOH on Sephadex LH-20 to yield procyanidin trimers, epicatechin-(4 →8)-epicatechin-(4 →8)-epicatechin (procyanidin C-1); epicatechin-(4 →6)-epicatechin-(4 →8)-epicatechin and tetramer epicatechin-(4 →8)-epicatechin-(4 →8)-epicatechin-(4 →8)-epicatechin (procyanidin D-1) (Svedström et al., 2002) . Many flavonoids such as hyperoside, rutin, and quercetin have also been isolated from Crataegus species. The dried and powdered leaves of Crategus davisii were extracted with petroleum ether and then with EtOH. The petroleum ether extract was concentrated and extracted with 60% EtOH. The aqueous extract was concentrated and extracted with CHCl 3 (Extract A). The EtOH extract was concentrated and extracted with toluene, CHCl 3 (Extract B) and EtOAc (Extract C) successively. Extract A was chromatographed first by vacuum liquid chromatography (VLC) on silica gel with Petroleum ether-CHCl 3 -MeOH mixtures. (Sözer et al., 2006) . Apigenin, hesperetin, eriodictyol, luteolin, quercetin, luteolin-7-O-glucoside, hyperoside, 42 vitexin, vitexin-4'-O-rhamnoside were isolated from Crataegus microphylla C. Koch. by similar procedure (Melikoğlu et al., 2004 Cranberry (Vaccinium macrocarpon) fruits are excellent raw materials for juice production, as they contain numerous antioxidants including phenolic compounds, vitamin C, minerals and many others. Compounds present in the fruits of the Vaccinium species are reported to play several roles in human health maintenance. Consumption of cranberries is found to have protective effects against urinary tract infections. Health benefits such as reduced risks of cancer and cardiovascular disease, are believed to be due to the presence of various polyphenolic compounds, including anthocyanins, flavonols, and procyanidins. The potent antioxidant properties of Vaccinium fruits have been well documented. Biological properties of the fruit extract, rich in anthocyanins, include antioxidant capacity, astringent and antiseptic properties, ability to decrease the permeability and fragility of capillaries, inhibition of platelet aggregation, inhibition of urinary tract infection and strengthening of collagen matrices via cross linkages. Cranberry extracts also exhibited a selective tumor cell growth inhibition in prostate, lung, cervical, colon, and leukemia cell lines (Caillet et al., 2011) . To isolate cranberry phenolics, cranberry fruits were crushed, macerated with aqueous acetone (80:20 acetone-H 2 O) and extracted at room temperature for with agitation. The resulting extract was filtered, extraction was repeated on the remaining solids, and the two aqueous acetone extracts were combined. The acetone was removed by rotary evaporation at 35 °C under high vacuum and frozen at −20 °C. The extracts were prepurified using a method described below After removal of acetone, the aqueous layer was partitioned into hexane to remove carotenoids, fats, and waxes, followed by additional partitioning into ethyl acetate to selectively extract proanthocyanidins with anthocyanin glycosides and flavonols. The ethyl acetate extract was concentrated by vacuum evaporation. The ethyl acetate extract was dissolved in a small amount of methanol for transfer to column chromatography system pre-packed with sephadex LH-20 (column size 100 × 45 mm). The column was subsequently eluted with water, 20% methanol in water, 60% methanol in water, 100% methanol and 80% acetone in water. The water (first liter) eluate yielded organic acids, with subsequent 20% methanol in water elution of anthocyanins, which were pooled together on the basis of color and TLC. The fraction eluted with 60% methanol in water, methanol, and 80% acetone in water yielded the flavonol glycoside fraction, proanthocyanidin fraction. Further purification was performed using preparative HPLC to obtain myricetin-3--galactoside, myricetin-3--arabinofuranoside, quercetin-3--galactoside, quercetin-3--glucoside, quercetin-3-rhamnopyranoside, quercetin-3-O-(6 -p-benzoyl)--galactoside and epicatechins (monomer, dimer and trimer) (Singh et al., 2009 Resveratrol is known as 3, 5, 4'-trihydroxystilbene, is widely used in medicine and health products due to their important biological activities such as anti-inflammatory, anticancer, and cardioprotective. Resveratrol is not widely distributed in plants and has been reported that few fruits and vegatables contain. Polygonum cuspidatum (Polygonaceae) is one of the richest sources of resveratrol (Soleas et al., 1997; Mantegna et al., 2012) . Resveratrol was isolated from Pleuropterus ciliinervis belonging to Polygonaceae (J.P. Lee et al., 2003) . Dried roots of the plant were extracted with MeOH. MeOH extract was evaporated to dryness and suspended in H 2 O and then partitioned with hexane, EtOAc, BuOH, respectively. The EtOAc soluble fraction was subsequently fractionated on silica gel column chromatography and eluted with gradient of hexane-EtOAc (2-50%) and EtOAc-MeOH (5:1) to yield six fractions. Fraction 4 rechromatographed on silica gel column using hexane-EtOAc gradient mixture to afford resveratrol (J.P. Lee et al., 2003) . Gnetum gnemon Linn. (Gnetaceae) from Gnetum genus is known to contain abundant stilbene derivatives also led to the isolation of resveratrol. Successive extraction of acetone, MeOH and 70%MeOH respectively was performed. The acetone extract was subjected to silica gel column chromatography using CHCl 3 -MeOH in increasing polarity as eluents to give eleven fractions. Fraction 1 gives resveratrol together with other stilbenes after column chromatography of Fraction 1 on Sephadex LH-20 (MeOH) (Iliya et al., 2003) .
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Conclusion
Remarkable advances have been accomplished in natural products isolation since the discovery of chromatography. Natural products are present generally as mixtures which makes hard to separation of them. Different chromatographic techniques such as paper chromatography (PC), thin layer chromatography (TLC), gas liquid chromatography (GLC), high performance liquid chromatography and column chromatography employ for separation and purification of natural products. Amon them column chromatography which is the oldest chromatographic technique, is still widely used especially for large scale isolation procedure. Conventional open column chromatography is preferable because of its simlicity. Different stationary phases can be available according to the polarity of the test samples such as silica gel, bonded-phase silica gel, polyamide, sephadex, cellulose, ionexchange resins. However separation procedure in conventional column chromatography is time consuming and this method suffers from a certain degree of irreversible adsorption of the solute on the column. Vacuum liquid chromatography (VLC) a modified method of conventional column chromatograhy provides practical usage for the rapid fractionation of extracts. Medium-pressure liquid chromatography (MPLC) a closed column which connected to a compressed air source or a reciprocating pump covers is also a simple alternative method to open-column chromatography or flash chromatography.
